A mutant rat, which was found in a colony of Kyoto: Wistar rats and genetically defined as a tremor rat (1m/1m), developed tremor of the whole body at 2 weeks of age but the tremor gradually disappeared between 6 and 8 weeks of age. The electroencephalogram (EEG) recorded using chronically implanted electrodes showed a 5-7 Hz (mostly 6 Hz) spike and wave complex synchronously in the cerebral cortex and hippocampus accompanied by absence-like seizure in all six tremor rats examined. The spike and wave complex appeared 0·8-1·9 times per minute and lasted for 1-17 s. However, normal EEG activity was observed in the intervening periods, free of absence-like seizure. Thus the tremor rat is considered to be a possible model for studying the pathogenesis and therapy of petit mal epilepsy in humans.
hair and showed tremor (Yamada et al., 1985) . The tremor of the whole body, including the head, was seen 2 weeks after birth and gradually disappeared at 6-8 weeks of age. This disorder was found to be caused by an autosomal recessive gene, which was designated tremor (tm); the tremor occurred in the homozygous animal (tm/tm). These animals showed vacuole formation in the brain stem, cerebellar white matter and grey matter of the spinal cord (Yamada et al., 1985) . In addition, absence-like seizures were detected after 8 weeks of age when the tremor had disappeared.
In this study, F9 generation rats were examined by electroencephalography recorded using chronically implanted electrodes to determine whether the absence-like seizure in the rat corresponds to petit mal epilepsy in humans.
Materials and methods
Four male and two female tremor rats aged 2-3 months and two male and two female agematched Kyoto:Wistar rats (control rats) were used. The control rats did not exhibit tremor. Under anaesthesia with sodium pentobarbital (50 mg/kg, intraperitoneal), silver ball and monopolar stainless steel electrodes were chronically implanted in the left frontal cortex and the hippocampus respectively. 7 days after the operation, the electroencephalogram (EEG) of the animal placed in a box (40 em x 40 em x 40 em) was recorded for 2 h, between 14.00 and 17.00, for 5 consecutive days, and the behaviour of the animal was simultaneously observed through a window of the box. (b) during absence-like seizure.
Results
A rat showing typical absence-like seizure is shown in Fig. 1 . The animal spontaneously exhibited sudden immobility with fixed staring for 1-20 s, without tremor or muscle twitches. Such immobility was usually observed 5-15 times in 15 min. Soon after the phenomenon had disappeared, the animal recovered to its previous behaviour level without falling asleep. Concomitantly with this absence-like behaviour, the EEG exhibited a spike and wave complex occurring simultaneously in the cortex and hippocampus ( Fig. 2A ). The complex, of 5-7 Hz (mostly 6 Hz) with an amplitude of 100-400 1..1. V in the cortex and 100-800 1..1. V in the hippocampus, lasted for 1-17 s. The discharges were observed 12-29 times for 15 min in all six tremor rats examined (Table 1) . Abnormal discharges other than the 5-7 Hz spike and wave complex were rarely detected during the observation periods in any of the six rats. In the period free of absence-like seizure, normal EEG activity, such as resting and arousal patterns in the cortex and arousal theta waves in the hippocampus, were seen in all the tremor rats (Fig. 2B) . In contrast, no abnormal paroxysmal discharges such as a spike and wave complex were detected in the control rats. 
Discussion
Spike and wave complexes of 6-10 Hz and 7-11 Hz accompanied by behavioural absence-like seizure have been found in Charles River CD rats (Robinson & Gilmore, 1980) and old Wistar rats (Vergnes et al., 1982) respectively.
However, these animals simultaneously exhibited twitching of the vibrissae and mouth. A spike and wave complex of 6-7 Hz with an absence-like attack has also been seen in the mouse with a gene mutant tottering (tg/tg); however, this mouse exhibited a variety of abnormal EEG activities including high amplitude spikes accompanied by myoclonic jerks of a limb or the trunk, high voltage generalized spikes, sharp waves and slow wavef. during the tonic-clonic movement of limbs, 6 Hz spikes and a burst of 3 Hz spikes during partial motor seizure (Kaplan, Seyfried & Glaser, 1979; Noebels & Sidman, 1979) .
Unlike these rats and mice, our tremor rat is characterized by (1) paroxysmal discharges of a 5-7 Hz spike and wave complex associated with behavioural absence-like seizure, (2) no other abnormal EEG activities, (3) a normal EEG pattern in the intervening periods free from the seizure and (4) seizures associated with a tm/tm genotype. These EEG and behavioural characteristics in our tremor rat appear to resemble the symptoms characterized by' a 3 Hz spike and wave complex and transient absence as well as lack of myoclonus and convulsive seizure in petit mal epilepsy (simple absence) in humans. Therefore these tremor rats are considered to be a possible animal model in studying the pathogenesis and therapy of human petit mal epilepsy.
